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Fig. 1. Diffusion MRI maps

The maps of fractional anisotropy (FA, a), mean diffu-
sivity (MD, b), axial diffusivity (AD, c¢), and radial
diffusivity (RD, d), mean kurtosis (MK, e), axial kur-
tosis (AK, f), and radial kurtosis (RK, g) were calcu-
lated. We manually identified the ROIs on the diffusion
MRI map that corresponded to each ROI on the confo-
cal microscopy.

2016 47 11 3 30 H=Z#E
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Fig. 2. Confocal microscopy

Forty-eight regions of interest (ROIs) were set on the caudate nucleus and putamen in a confocal microscopy.
Twenty-four ROIs were on one coronal section and another 24 ROIs were on the next section. Neurite was ex-
tracted and the neurite density was calculated using Imaris software.

REARAER L LI S5 A — 2 OB DWW TR
L7 (Fig. 3 a-g).

& R

MK (7=0.73, P<0.001) 3 LU RK (r=
0.74, P<0.001) AEMMERE kb K <M
BIL Tz, FA & MERARHERRE & ORI+
RE (r=0.42, P=0.003) Th-7-.

Z £

SEORFIT LY, DKI /S5 A — X 53§ 4
ROMRRARMERE & i < M5 Z RS h
7o BICRK EOMHBENES ABNTEY,
RK PEVRERE L BT 5 2D ChETOM
RéE—Hd 5.

FATHFRIC BT, B 7 & OFRERRAE
DOF B> TO BN Tld FA & mieiies
FEAS R < HHBAT 528, MG & OARRHED
5 HAOLNHIMELTIER S HBIL 20 C & AR
INTWABHY., SEfER» 5, DKI D/
A — I A ARHED 2 WIBALIC 35\ T AR
Mg & X S HBAL, HELHEAY b OMMO
FHBICER EFEZbNS.

S EOB TR R EMETE R T — 2 &
ik MRI < v 72 ROI # B\ CEHAIA (T - 72
B, F0EEEOEWT— 2 2185720120,

FEWROBEMSE SR E MRIOLV VAL —
VaVETOMWERD L EEZ L. Eiz, JhEk
MRI O % 7452 & O B H 4T D 721, #i
REARAMER O IC BRI R ) DR OGNS TR
BFREZ R L T T ERRETH 5.

& B

MK 5 LU RK 1, FA 10 L FEGMAEOMRE
FRfEEIE & & < BT 5. DKI 34 o it o
EUMMOMMBEE & KW 5 L% 2 B
B nds, AREOWETBHEISGECERD
T 5.

X ik

1) Jensen JH, Helpern JA :MRI quantification of
non-Gaussian water diffusion by kurtosis analysis.
NMR Biomed 2010 ; 23 : 698-710

2) Hori M, Fukunaga I, Masutani Y, et al. : Visualiz-
ing non-Gaussian diffusion : clinical application of
g-space imaging and diffusional kurtosis imaging
of the brain and spine. Magn Reson Med Sci
2012;11:221-233

3) Kerever A, Kamagata K, Yokosawa S, et al. : See-
through brains and diffusion tensor MRI clarified
fiber connections : a preliminary microstructural
study in a mouse with callosal agenesis. Magn
Reson Med Sci 2015 ; 14 : 159-162

29



30

FA

MK

RK

0.30

025

0.20

0.16

0.44

0.43

0.42

0.41

0.40

0.3%

0.38

0.8

374 1% (2017)

.
.
. * 0.36 4 -
. .
. e . . : .y . .‘ . .
¢ * - 0.34 o
. .
. .: . g . ..
LY . o *
- * 0.32 *e o
te . . . . . . .
« o . > .
. . . . .
0.30 . -ty
.
T T T T T T
5 10 15 0 10 15
Neurite_density Neurite_density
0.34
. B
- .
.
. . * * .
.
. 0.32 .
o L . .
. .
e >, * . .
* . * o, . 0.30 t 4
D R =)
e .
. o o N LK)
. .
o ] .
o . 0.28 DN .
. . . * 4
. .o D
. . 0.26 R i
. . .
T T T T T T
5 10 15 0 10 15
Neurite_density Neurite_density
. .
* .
- 1.6 —
. .
. I
LI - i L
. . 14 . .. . .
. . e L .
. . + .
. e % 12 - T o
. e e L] : . . . .
. .
o %o . .
. . 10 - ..
o " .
] .
3 0 .
. 0.8 .
.
T T T T T T
5 10 15 0 10 15
Neurite_density Neurite_density
.
.
. o .
. . *
.
—
oo . *
.
.
* PR ) h
.
I
T, - .
.
o. ‘.
. .
o . ¢
.
.
T T T
5 10 15
Neurite_density
Fig. 3. The correlations between the diffusion metrics and neurite density
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Purpose : Diffusional kurtosis imaging (DKI) enables sensitive measurement of tissue microstruc-
ture by quantifying non-Gaussian diffusion. Although DKI is widely applied in many clinical situa-
tions, a histological foundation of the analysis results of DKI is lacking. The purpose of this study was
to determine the relationship between DKI metrics and the neurite density measured using confocal
microscopy of a cleared mouse brain.

Materials and Methods : One thy-1 yellow fluorescent protein mouse was deeply anesthetized and
perfusion fixation was performed. The brain was carefully dissected and whole-brain MRI was per-
formed using a 7T animal MRI system. DKI and diffusion tensor imaging (DTI) data were obtained.
After MRI scanning, brain sections were prepared and then cleared using the clear, unobstructed
brain imaging cocktails and computational analysis (CUBIC) method. Confocal microscopy was per-
formed using a Carl Zeiss LSM 780 two-photon microscope. Forty-eight regions of interest (ROIs)
were set on the caudate nucleus and putamen on a confocal microscopic image and a MR image. In
each ROI, neurite density was calculated using the Imaris Interactive Microscopy Image Analysis
software. The metrics of DKI and DTI, such as mean kurtosis (MK), radial kurtosis (RK), fractional
anisotropy (FA), and mean diffusivity, were also calculated. The correlations between the diffusion
metrics and neurite density were analyzed using Pearson correlation coeflicients.

Results : MK (»=0.73, P<0.001) and RK (r=0.74, P<0.001) strongly correlated with neurite
density in the caudate nucleus and putamen. The correlation between FA and neurite density was
moderate (r=0.42, P=0.003).

Conclusion : MK and RK were strongly correlated with neurite density.
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